HIV-1 DNA burden in peripheral blood CD4+ cells influences disease progression, antiretroviral efficacy, and CD4+ T-cell restoration.
Integration of human immunodeficiency virus type-1 (HIV-1) proviral DNA into host cell genomic DNA ensures viral persistence despite suppression of active replication. Because HIV RNA originates from integrated HIV DNA, HIV RNA and DNA loads should interrelate when suppression of viral replication is incomplete. In addition, the link between proviral DNA formation and generation of HIV-1 genetic diversity suggests that the ease with which HIV escapes immune or drug-based suppression should vary with proviral load. Thus, HIV proviral load should have unique prognostic significance independent of the highly labile plasma HIV RNA levels commonly used to monitor patient status. To test this possibility, we developed a simple standardized research assay estimating the proportion of CD4+ peripheral blood mononuclear cells (PBMC) carrying HIV-1 DNA and investigated associations between this parameter, plasma virus load, long-term efficacy of antiretroviral therapy and restoration of CD4+ T cells. Lower proportions of CD4+ PBMC carrying HIV-1 DNA were associated with lower peak plasma HIV RNA levels and with more favorable long-term responses to antiretroviral therapy. These results suggest that HIV proviral load affects both disease progression and responsiveness to antiretroviral therapy. Therefore, new anti-HIV therapies addressing the stable pool of HIV proviral DNA should be developed to improve long-term prospects for suppression of HIV replication.